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Abstract
Nairne, Thompson, and Pandeirada (2007) have focused on the evolutionary aspect of
memory by showing that when participants rate words relative to their relationship to
survival, their subsequent retention of those words is superior to other well-known
encoding techniques. Survival processing was induced using a written scenario of being
stranded in grasslands that participants read. Several other experiments have replicated
their findings, and some incorporated the Deese–Roediger–McDermott (DRM) paradigm
with survival-processing (Roediger, & McDermott, 1995). The use of DRM word lists
has been shown to increase rates of false memories, and the same pattern held true with
the original grassland scenario. The current experiment was designed to illustrate the
adaptive memory effect in situations that humans presently experience on a common
basis. The grasslands scenario was compared with two other modern scenarios.
Furthermore, effect of survival processing on false memory was assessed using both
DRM narratives and word lists. Most results support previous findings of the processing
advantage elicited by the grassland scenario. However, words rated for relevancy to the
non-survival related modern scenario were recalled more often than words from the other
two scenarios. As expected, participants’ false and veridical memory was greater in the
narrative condition compared with the word list condition. The survival-processing
advantage does extend beyond word lists to the narrative format, supporting the
evolutionary account that humans have selectively tuned cognitive processing.
Keywords: memory, adaptive memory, evolution, survival processing, DRM,
narrative, false memory, word list
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The Examination of Adaptive Memory in both
Words and Narratives Using Modern Situations
The hallmark of our species is our ability to adapt to each unique environment
that we experience. Evolutionary psychologists (e.g., Symons, 1992) generally believe
that the majority of humans’ cognitive shaping or sculpting occurred during the
Pleistocene era (approximately 1.8 million to 10,000 years ago). During this time it’s
theorized that our ancestors were primarily foragers looking for food and fresh water in
order to survive. The ability to remember specific cues of resources or dangers in the
surrounding environment would have been paramount for our late ancestors. Memory
related to one’s survival would be more important than other types of memory. The only
two components that power evolutionary change are chance and natural selection, and
together over evolutionary time they created the current human cognitive design (Klein,
Cosmides, Tooby, & Chance, 2002). Thus, our memory is largely shaped by its own
functionality through the process of natural selection. Based on evolutionary theory, the
ability to remember information should show specificity to the fitness content of that
information.
The recent inception of studying the effect of survival processing in relation to
memory began with the work of Nairne, Thompson, and Pandeirada (2007). In short,
their procedure had participants’ rate words for their relevance to one of three scenarios
that was presented to them and then the participants free recalled as many of those words
as possible. Memory of the words was incidental, because participants thought they were
simply rating words from 1 through 5 based on their relevancy to each scenario. The
subsequent free recall test was thus a surprise to the participants. The key aspect of their
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study was that one of the scenarios was about surviving in the grasslands of a distant
foreign land (Nairne, Thompson, & Pandeirada, 2007). The scenario asked participants
to imagine being stranded in a foreign land, and that they would have to find food and
water in order to survive. This scenario was compared with a control scenario about
moving into a new home and a condition of rating words for pleasantness, which has
been shown to improve retention (Nairne, et al., 2007). The results of their experiment
showed that participants’ memory of the presented words was superior when participants
were in the survival condition compared with the other two conditions. So memory for
lists of words is better when participants are asked to rate them for their relevancy to
survival. Other experiments within the same study showed a survival processing
advantage in a within-subjects design and when recognition tests were used instead of
free recall (Nairne, et al., 2007). Furthermore, retention was superior in the survival
condition even when compared with the encoding technique of self-reference. Relating
information to one’s self is widely regarded as one of the best methods to enhance
memory (Symons & Johnson, 1997).
The effectiveness of the grassland scenario in regards to increased retention was
tested further against several types of processing. Nairne, Pandeirada, and Thompson
(2008) used various semantic conditions of pleasantness, imagery, self-reference,
generation, and even intentional learning compared with the original grasslands scenario.
Survival processing still had a significantly higher retention rate compared with these
other forms of processing (Nairne, Pandeirada, & Thompson, 2008). This experiment
highlights the robustness and generalizability of the survival processing effect.
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Another study examined both sex differences from an evolutionary perspective
and used better suited control conditions to compare with a condition related to survival.
Nairne, Pandeirada, Gregory, and Van Arsdall (2009) used new scenario’s comparing
potential evolutionary differences between hunters and gatherers. A clever control
condition was included wherein participants were to imagine they were taking part in a
group scavenger hunt, so the only difference was that the control condition was not based
on needing the food for survival. The scenarios that were truly survival oriented lead to
significantly greater retention compared with the control condition (Nairne, Pandeirada,
Gregory, & Van Arsdall, 2009). Meanwhile, no differences were found between hunting
and gathering conditions based on gender. This is not surprising as little is known about
evolutionary sex differences related to acquiring food via hunting or scavenging.
Many different theories for the survival-processing advantage emerged due to the
findings by Nairne et al. From an evolutionary perspective the theory is that it is more
critical to remember stimuli related to survival than it is to remember other random
events in the surrounding environment (Sherry & Schacter, 1987). Kang, McDermott,
and Cohen (2008) investigated whether the advantage of survival processing was due to
the scenario having greater arousal, novelty, and media exposure compared with other
scenarios. Instead of using a moving condition to compare with the grasslands scenario,
participants read a scenario which involved the planning of a bank heist. So they rated
words for their relevance to the bank heist or to the original grasslands scenario.
However, even with a scenario with expected novelty and interest to be similar if not
greater than the grasslands scenario, participants in the grasslands condition still
demonstrated superior recall of the words compared with participants in the bank heist
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condition (Kang et al., 2008). This same effect was replicated in another experiment
comparing the bank heist condition and the grasslands condition, but with a recognition
test instead of a free recall test (Kang et al., 2008).
Another possibility for the survival processing advantage could be the fact that the
grassland scenario serves as its own self-reference effect. The grassland scenario
involves the participants themselves thinking of their own survival, not another person’s
survival. This particular explanation was tested by participants watching a video clip of
another person involved in a scenario instead of reading a scenario where they imagine
themselves in a scenario. Even when participants viewed videos related to either a bank
robbery or being stranded on a deserted island the participants watching the video related
to survival still had significantly greater retention of words (Kang et al., 2008). This
experiment largely rules out the self-reference effect for the survival processing
advantage.
A different theory is that enhanced memory during survival processing is due to
congruity effects, which is when encoding context and the studied word fit as an
integrated unit. Butler, Kang, and Roediger (2009) tested this theory by using specific
word lists that were either relevant to a bank robbery scenario, the original grasslands
scenario, or completely irrelevant to both. The idea was that word lists more relevant and
thus congruent to each respective scenario would be better remembered than words not
relevant to the scenario. Results of the experiment showed that no survival processing
advantage occurred for highly congruent or highly incongruent word lists (Butler, Kang,
& Roediger, 2009). However, the significant differences that did occur were based on
whether the word list was congruent with the scenario, regardless of whether or not the
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scenario was the original grasslands scenario or the bank robbery scenario. The reason
for this could be that random word lists have more words relevant to the survival scenario
compared to other comparable scenarios (Butler et al., 2009). These findings seem to
diminish the robustness of the survival processing effect.
In a follow-up study investigating the congruity effect further, Nairne and
Pandeirada (2011) used their same basic design, but each participant received a
completely novel set of words in order to compensate for any possible congruity effects.
In their experiment, Nairne and Pandeirada (2011) defined congruity effects as “the
general finding that memory performance is enhanced when the encoding context and the
to-be-remembered target word form an integrated unit” (p. 2). This fit between word and
context thus serves as a cue which in turn can improve memory for that word. The
experiment controlled for this confounding factor by having all participants each receive
new sets of words so that no target word was repeated within an experiment (Nairne &
Pandeirada, 2011). Even with the repetition of the previous experiment with appropriate
alterations, their results still showed a survival processing superiority compared with
moving and pleasantness conditions.
Nairne and Pandeirada (2011) also replicated Butler et al.’s (2009) test for the
interaction between scenarios of robbery and survival and congruent versus incongruent
word lists. Results were different from that of Butler et al. (2009) in that participants in
the survival scenario did recall significantly more words compared with the robbery
scenario (Nairne & Pandeirada, 2011). However, when specifically looking at congruent
words the difference in retention rates between survival and robbery scenarios was only
marginally significant. These results do show that survival processing can be robust
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enough to account for congruity effects, but congruence between word lists and scenarios
should be taken into account as a potential confounding variable.
Tse and Altarriba (2010) conducted a study to determine if the survivalprocessing effect could extend beyond explicit memory tests to implicit memory tests.
Implicit memory was testing using a timed stem-cued completion task where participants
implicitly filled in word fragments to complete on word. Results showed that the
mnemonic advantage of the grassland scenario did not extend to implicit memory, but
still was supported using normal explicit memory tests like free recall and recognition
tests of word lists (Tse, & Altarriba, 2010). This finding shows the limits of a strong
evolutionary view of memory, because Tse and Altarriba (2010) suggested that “a truly
adaptive memory system should rely on prior episodes even in the absence of explicit
retrieval” (p. 1119).
A recent study showed that the survival recall advantage could largely be
explained by the combination of item-specific and relational processing. Item-specific
processing is the encoding of individual aspects of each item, while relational processing
is the encoding of the relationships between the items (D. J. Burns, Burns, & Hwang,
2011). The advantage for the survival condition could be based on the similarity of the
scenario to the word lists themselves. If many of the words are associated with survival,
then relational processing could explain the survival processing advantage (Burns et al.,
2011). Also recognition tests are more likely to show the effects of item-specific
processing compared to free recall tests (Burns et al., 2011). The results of multiple
experiments all indicate that when participants engaged in category sorting of words that
involved the combination of both item-specific and relational processing, the typical
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survival recall advantage was eliminated (Burns et al., 2011). However, this effect was
only present when both types of processing were utilized and not just one or the other.
Some other limitations on the robustness of survival processing is evident in a
study exploring the idea that memory of planning for future acts should be important for
certain advantages towards an organisms fitness. The logic of the researchers in referring
to memory as an evolved system was stated in this view:
When such a system is engaged by tasks that maximally utilize its evolved
machinery—for example, tasks that encourage the memory system to use
information acquired in the past to plan and coordinate the organism’s behavior in
the future—especially efficient performance is likely to be found. (Klein,
Robertson, & Delton, 2010)
Their experimental design compared three conditions about a camping to a condition
similar to the original grassland survival scenario. The three camping conditions
participants could experience differed by the fact that the camping scenario orientation
was manipulated to be oriented to the past, present, or future. Results of the experiment
showed that participants in the planning for the future condition recalled significantly
more words than participants in the other three conditions (Klein et al., 2010).
However, participants in the original survival condition did have superior memory
compared to the past and present oriented camping scenario. This finding is consistent
with the concept that Nairne et al.’s (2007) original grassland scenario does provoke the
participants to plan ahead for their survival. Planning was shown to increase retention of
list words most likely because the act of planning served as a mechanism of priming.
Therefore, participants’ memory was superior when survival processing was related to
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future events. Klein et al.’s (2010) survival condition was similar to the grasslands
scenario, but left out most of the future orienting semantics. This can explain why
participants in the planning scenario showed greatest rates of word retention followed by
a survival scenario without the future orienting aspects.
Data from the original grasslands scenario experiment indicated that while there
was statistically greater retention in the survival condition, participants also showed more
intrusions or false recall using survival processing but the difference was not statistically
significant (Nairne, et al., 2007). The studying of false memory actually began in 1894,
when E. A. Kirkpatrick performed “an experimental study of memory” (Roediger,
Watson, Kathleen, & McDermott, 2001). Although not the main purpose of
Kirkpatrick’s study she noticed that students often reported remembering associatively
similar words to the actual presented words. This showed that what is implied to a
person could become their actual experience. Sixty-five years later, Deese (1959)
developed word lists containing 12 words each that were associatively related to a word
that was not on the list. Deese found that when participants were asked to remember the
list of words they often wrote down the associated word not actually on the list.
However, the experimental investigation of false memory really got under way when
Roediger and McDermott (1995) developed a paradigm that was an adaptation of Deese’s
technique (Roediger et al., 2001).
The basic process in the Deese–Roediger–McDermott (DRM) paradigm is that
participants are presented with a list of words that are semantically similar to a critical
non-presented word (Roediger et al., 2001). Then when participants are asked to recall
the list of words they often “remember” hearing the non-presented critical item.
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Therefore, the reconstructive nature of memory leads to participants remembering a word
that summarizes the entire list of words. The recall of the critical non-presented items
was similar to the recall rate of words in the middle of the word list (Roediger, &
McDermott, 1995). The DRM paradigm to determine the effect that different processing
has on both veridical and false memory. Participants either rated the pleasantness of
words from 1 through 5 or responded yes or no as to whether the letter “a” was in each
word (Toglia, Neuschatz, & Goodwin, 1999). Unlike participants looking for a letter
within a word, the pleasantness ratings directed participants to process the words
semantically. Results from the study showed that not only did semantic processing of
DRM word lists lead to greater veridical memory it also lead to greater false memory
(Toglia et al., 1999). This pattern of memory, while not always the case with DRM word
lists and semantic processing was termed the “more is less” effect.
Kellogg (2001) investigated DRM word list testing by comparing the effects of
using different modalities for both presentation and recall methods. He presented DRM
word lists to participants both visually and aurally, and had participants recall the words
either by writing them or speaking them (Kellogg, 2001). The greatest amount of false
memories for critical, non-presented items occurred when the words were presented
aurally and participants were asked to recall the words by writing them (Kellogg, 2001).
When the words were visually displayed to the participants instead of aurally spoken to
them and a written free recall test was used, the participants correctly recalled more
words and had lower rates of false memories. However, when participants were asked to
recall the words by speaking instead of writing them no differences were found between
aural or visual presentation modes (Kellogg, 2001). The author theorized that veridical
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memory was greatest and false memory was lowest in the visual-written modality due to
both the orthographic and phonological activation that occurs during writing, which
would match the previous visual modality and thus help with correct recall. Only the
phonological features and not the orthographic features of the word lists would
presumably be studied by participants who either aurally hear the words or orally speak
the words.
Howe and Derbish (2010) examined the increased intrusion rate involved in
survival processing. They replicated most of Nairne’s original work, but used DRM
word lists instead of unrelated word lists with no apparent theme. Howe and Derbish
(2010) also controlled the word lists for backward associative strength, semantic density,
word frequency, word length, familiarity, meaningfulness, number of attributes, and
image-ability. Backward associative strength is defined as the probability that a specific
word in a word list will lead to the production of an associated non-presented word (Park,
Shobe, & Kihlstrom, 2005). Thus, words with the greatest backward associative strength
to the critical item are the words used in DRM word lists. The experimenters employed
three types of word lists, one list comprised of negative words, one with neutral words,
and the final list had survival related words. There results were similar to Nairne’s
original work such that participants in the survival condition significantly recalled more
words than participants who rated words for their pleasantness. Furthermore, survival
and neutral word lists were more likely to be remembered than negative word lists (Howe
& Derbish, 2010).
However, participants in the survival condition significantly recalled more critical
lures compared with the other two conditions. This effect was present in all three types
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of word lists, and is consistent with the “more is less” pattern (Toglia et al., 1999).
Interestingly, when composite accuracy was examined results showed that accuracy rates
were significantly higher in the pleasantness condition compared with the survival
condition (Howe & Derbish, 2010). Composite accuracy was computed as the ratio of
true recall to true recall in addition to false recall. Explaining these results, Howe and
Derbish (2010) suggested “that memory can prime attention making the individual hypervigilant to other survival-relevant stimuli in the environment may be extremely adaptive
and help the individual to detect things in the environment that might save their life” (p.
264), showing that even false memory can be adaptive.
From an evolutionary standpoint one could argue that memory for visual
information of scenes of places would be even more essential for survival in contrast to
remembering specific words. The development of cones in the eyes of Homo sapiens
occurred through natural selection. The theory for this evolutionary change is that the
individuals that could recognize ripe and nutritious fruits would be more likely to survive
and reproduce, passing on the genes for color recognition. On the other hand, words are
merely a representation of the visual image that occurs in our brain. A recent study
explored survival processing through the use of pictures of specific settings along with
the standard written scenarios. Results from the study found that retention of words from
participants looking at survival related pictures was at even greater levels usually found
with the original written grassland scenario (Otgaar, Smeets, & Bergen, 2010). In the
study participants were asked to write the details of what they saw in the images that
were presented. Their results also showed that more distortions were present in the
survival condition compared with moving and pleasantness conditions. Thus, greater
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false memory for survival processing is also present when stimuli are pictures as well as
words (Otgaar et al., 2010).
Furthermore, in a succeeding experiment memory for both stimuli of words and
pictures were compared directly in using both moving and grassland scenarios. Results
showed a main effect of greater memory when participants were presented with pictorial
stimuli compared with standard word stimuli (Otgaar et al., 2010). Regardless of the
form that the stimuli was presented in (words or pictures), memory was greater in the
grassland scenario compared with the moving scenario (Otgaar et al., 2010). These
experiments indicate that the benefit of survival processing extends beyond just word
stimuli, to stimuli that are pictures. There were no interactions between type of stimuli
and moving or survival conditions showing that the survival processing advantage is not
contingent on a narrow set of variables. However, it is important to note the detail that
the words were presented to the participants visually and not verbally.
Meanwhile, the robustness of the survival-processing effect was examined with
the original grassland scenario and word lists when the words were translated to Dutch
and testing involved children as participants (Otgaar, & Smeets, 2010). Results from the
study were similar to previous experiments in that a processing advantage occurred for
participants in the original grassland scenario condition. Furthermore, children aged 8
and 11 also showed the same effect of survival-processing leading to increased recall but
lower net accuracy. However, because DRM words lists are specifically used to elicit
high rates of false memory, which could be unfair in testing for a survival recall effect.
In another experiment Otgaar and Smeets (2010) used categorized lists instead of DRM
lists. These list contained words that belonged to a particular type of category, for
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example musical instruments. Categorized lists would include many different musical
instruments, but just leave one out. For example, the word guitar could be the nonpresented word in a list that contained words like piano and violin (Otgaar, & Smeets,
2010). Whereas a DRM list would include any words that are related like rock or band.
Even with this difference, participants in the survival condition had both significantly
greater true and false memory, leading to lower net accuracy compared with a
pleasantness condition. This finding is consistent with previous findings that greater
veridical memory comes at the cost of greater false memory (Toglia et al., 1999).
One of the reasons for the false memory effect seen in DRM word lists is that
people tend to remember the basic gist of information. This consolidation technique is
useful in order to organize an endless amount of information into categories for the
practical purposes of memory. Dewhurst, Pursglove, and Lewis (2007) investigated this
idea by embedding DRM word lists into sentences in a narrative format, and looked at
recognition rates of children aged 5, 8, and 11 years old. The notion was that the theme
of a narrative would be more apparent than the theme of standard DRM word lists. When
comparing recognition of the same words embedded in narratives to the original words
lists, their results indicated that children had both greater correct recognition and
recognition of critical lures in the narrative format (Dewhurst, Pursglove, & Lewis,
2007). However, the superiority in both veridical and false memory of the story format
diminished in the two older age groups of 8 and 11 year olds.
Howe and Wilkinson (2011) conducted a similar study examining the relationship
between standard DRM lists and narratives in more detail. The design of the experiment
used narratives that were either thematically biased toward or away from the embedded
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DRM words. This within-participant manipulation was utilized in order to control for
any cuing or associate effects that were present in the study by Dewhurst et al. (2007).
All DRM word lists are based around a theme towards a non-presented critical lure, so
the theme of a narrative constructed to embed those thematically similar words could
have a “double” effect if the narratives theme is similar to the theme of the original word
list. So a participants’ memory should improve as the theme of narrative more closely
matches the theme of the words embedded within it (Howe & Wilkinson, 2011). These
two narrative formats (bias toward or away) were compared with standard DRM word list
formats in children aged 7 and 11, and results showed that both true and false memory
were greater when the theme of the narrative was biased toward the embedded words
instead of away (Howe & Wilkinson 2011).
Furthermore, children showed greater false memory in the bias toward narrative
format compared with the standard word list format. As a main effect, 11 year old
children were more likely to remember both critical non-presented items and actual
presented words compared with the 7 year old children. However, when the associated
items were embedded into relevant stories this difference between age groups diminished
(Howe & Wilkinson 2011). Another interesting finding from the same study was that
false memories were reduced in both age groups when the story was biased away from
the original list themes. This result can be explained by the fact that with the less
congruity between words and the story, there is subsequently less of a clear theme that
can be established. This less apparent theme leads to lower amount of false memories. It
is important to reiterate that false memories of critical lures in DRM word list format may
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not technically be accurate, but still indicate that the participant could summarize the
stimuli into one specific theme.
Weinstein, Bugg, and Roediger (2008) looked further into the adaptive memory
effect to test whether an improvement in memory could occur in a more modern survival
scenario. The intent was to compare the original survival scenario to a scenario that
would be as equally interesting, unlike Nairne’s moving scenario. The modern survival
scenario was semantically identical but with only a few words replaced to change the
location of survival from the grasslands of a foreign land to a city in a foreign land
(Weinstein, Bugg, & Roediger, 2008). The researchers’ logic involved the evolutionary
perspective that the evolution of our memory happened gradually so that more modern
threats would have less importance to us than threats experienced by our ancestors. Even
with the close similarity between the two scenarios, participants in the original grassland
condition still had significantly greater memory. The modern survival scenario did have
superior memory performance compared with the pleasantness condition. Unfortunately,
the study offered no data on the average occurrence of false memories or overall accuracy
shown by participants (Weinsten et al., 2008). From this research it seems that a
difference in schematic processing is not the reason for the apparent memorial advantage
of the grassland scenario.
While Weinstein et al. did use a modern survival scenario, the scenario was
something relatively few individuals experience in their lifetime. Perhaps a better
example of a modern survival scenario would involve fitness-related experiences that
humans take part in on a day to day basis. Examples of a modern survival scenario could
be asking someone out on a date, taking an important test, or interviewing for a job. All
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these situations involve natural selection based on obtaining resources or acquiring a
potential mate.

Focus of Current Study
As presented above, this study is an extension of previous work conducted by
Nairne et al. (2007) on the adaptive memory effect. The present experiment investigated
adaptive memory in relation to modern survival and non-survival strategies, a job
interview and giving someone directions, respectively. These two modern scenarios were
compared with a similar but shorter version of the original grasslands scenario. The
experiment used matched word lists and scenarios, to eliminate the confounding factor of
level of congruence between target words and the encoding context that has been shown
in some experiments (Butler et al., 2009). Therefore, any differences between conditions
should be based on the nature of the scenarios alone. The present study examined both
veridical and false memory using the DRM paradigm. This presentation of word lists and
narratives was done aurally by experimenters and subsequent memory tests were written
in order to obtain necessary rates of false memories as shown in previous studies
(Kellogg, 2001). Furthermore, the study investigated memory for both words and
narratives in relation to specific scenarios. Narratives were formed in a similar fashion to
those by Howe and Wilkinson (2011) in that DRM words were embedded into a short
story with a similar theme to the DRM list itself. The hypotheses are as follows:
participants performance on both free recall and recognition tests would show greater
veridical and false memory for the modern and original survival scenarios compared with
the more altruistic (modern non-survival) scenario, a greater amount of false memory but
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lower veridical memory would occur in the narrative condition compared with the word
list condition, and the memory performance indicated by the recognition test would show
greater rates of false memories than that shown through the free recall tests.
Method
Participants
A total of 112 undergraduate psychology students at the University of North
Florida were recruited to participate in the present study. Of the 112 participants 12 of
the participants’ data were excluded due to either experimenter or participant error in the
adherence to the design methodology. For example, some participants misinterpreted
directions and incorrectly wrote content from the scenario they read instead of the word
list or narrative that was spoken to them. Participation was completely voluntary and
conducted from an online subject pool via the SONA participant recruitment system.
Participants were compensated with extra-credit in their classes.
Materials
The three types of processing that every participant experienced was established
by using three thematically different but semantically similar scenarios. The three
scenarios were a job interview (modern survival), giving someone directions (modern
non-survival), and surviving in the wilderness (original survival). Each scenario asked
participants to imagine themselves in a specific situation provided by the details
presented in the scenario. The scenarios were provided on three separate sheets of paper
for the participants to read. The scenarios were shorter than Nairne’s original scenarios
in order to prevent the replication of words from scenario to respective aurally presented
narratives. All three written scenarios that participants read are displayed in Appendix A.
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The word lists and the short narratives were designed to be related specifically to
one of the three scenarios in order for the relevancy-rating task to work correctly. The
three word lists consisted of 12 words each and were similar to the DRM lists initially
developed by Deese (1959) and Roediger & McDermott (1995). Pilot studies were
conducted to determine the top 12 most associated words to use for each constructed
word list. For example, some of the words in the job interview list include: ability,
intelligence, position, performance, knowledge, and credentials. Therefore the critical
lure for the modern survival list was the word interview. All three word lists spoken by
the experimenters are provided in Appendix B.
All three narratives had seven sentences each with the same amount of words
among the three narratives. Furthermore, the same 12 words from each of the
corresponding word lists were embedded in the appropriate short narrative. This was
important for the final general recognition test to examine participants’ memory for
words, regardless of narrative or word list condition. The three narratives that
participants listened to are provided in Appendix C.
While participants listened to either the narratives or word lists that were spoken
to them, they were provided with a sheet of paper in which they were instructed to rank
the relevance of either words of sentences to the previously presented scenario that they
read. Participants in the word list condition received a sheet of paper with written
instructions stating: “Please write a number 1 through 7 based on how relevant each word
is to the specific scenario, 1 meaning the word is not relevant at all and 7 meaning the
word is completely relevant.” Participants in the narrative condition received a similar
sheet of paper but with the item “sentence” replacing the item “word” in the instructions.
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Therefore, the word list relevancy rating sheet provided a total of twelve spaces, while
the narrative rating sheet provided a total of seven spaces.
For free recall tests participants were provided with lined paper to write as much
as they could remember from either the spoken narrative or word list. The recognition
test consisted of a sheet of paper with 27 words randomly ordered in three columns on a
piece of paper. Of the 27 words, 9 of the words were actually presented to them, 3 were
critical non-presented lures, 9 were related non-presented words, and 6 were words
selected randomly.
Design & Procedure
The study took place in a quiet and controlled room in the social sciences building
on UNF campus. The experiment took approximately twenty minutes to complete, and
up to two participants could participate in the experiment at one time. The experimental
design involved three types of processing and two formats of verbal information (lists
and narratives). All participants experienced all three types of processing provided in the
three scenarios. However, approximately half of the participants heard three different
word lists spoken to them, while the other half heard three short narratives spoken to
them. Therefore a mixed experimental design was used that was both counterbalanced
and randomized appropriately. Participants first read a scenario, then made relevancy
ratings, then completed a free recall test, for each of the three lists or narratives. Then for
a final task they completed a recognition test.
Scenarios were given one at a time and the order of presentation was
counterbalanced between the six possible combinations of the three scenarios.
Experimenters gave participants 30 seconds to read and look over each scenario as much
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as possible. After the scenario reading was complete participants either heard a list of
words spoken to them of a short narrative spoken to them depending on the
predetermined condition to which they were assigned.
Only related word lists or narratives were given to the participants after they read
a scenario. For participants in the word list condition each word was spoken aloud to
them by the experimenter, who gave a two second pause between each word. For
participants in the narrative short story condition each sentence was spoken aloud to them
by the experimenter, who gave a two second pause between the sentences.
For both word lists and short narratives, experimenters paused after either reading
a word or a sentence. During each pause after a sentence or a word, participants were
asked to rate the relevancy of the word or sentence to the scenario they just read. This
relevancy rating process involved participants writing a number from 1 through 7 that
best reflected the amount of relevance each word or sentence had to the scenario.
After each relevancy rating was complete participants were then given a free
recall memory test. In the word list condition participants were given 90 seconds to write
down as many words that they could remember from the words that were just spoken to
them. In the narrative condition participants were given 3 minutes to write as much as
the short narrative as they could. After the free recall test was collected participants were
then given another scenario to look over. The same process took place for all three
scenarios of word lists or narrative presentation for the participants’ relevancy rating then
free recall. After all three scenarios were presented and testing using free recall a
recognition test was given to participants.
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During the recognition test participants were instructed to circle only the words in
the narratives or word lists which were spoken to them during the all of relevancy rating
tasks. The participants were allotted two minutes to complete this activity. This
recognition test concluded the experiment and participants were thanked and debriefed
appropriately.
Results
Free Recall Tests
Participants’ evaluation of how relevant the word lists or narratives where to their
respective scenario were analyzed using 3 x 2 mixed-design ANOVA to examine the
effects of scenario type (job interview, giving directions, and survival grassland) and
presentation format (word list or narrative) on participants relevancy ratings. The main
effect for scenario type on relevancy ratings was significant (F(1.51,146.42) = 30.28, p <
.001). However, no scenario type by presentation format interaction was present (F(1.51,
146.42) = 2.56, p = .095).
Pairwise comparisons showed that all three mean relevancy ratings by participants
differed significantly. The job interview words and sentences were judged to be the most
relevant it’s respective scenario (M = 6.09, SD = .73) followed by the survival grassland
scenario (M = 5.79, SD = .95) and finally the giving directions scenario (M = 5.24, SD =
1.38). Due to the fact that no interaction was present the main effect of word or narrative
conditions on relevancy ratings were examined. An independent-samples t-test was
conducted comparing mean relevancy ratings between participants in the narrative
condition with participants in the word list condition. A significant difference was found
(t(69.92) = 4.89, p < .001). Participants in the word list condition had significantly
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higher relevancy ratings (M = 6.05, SD = .57) compared with participants in the narrative
condition (M = 5.29, SD = .89). Figure 1 illustrates the differences in participants’
relevancy ratings between both presentation format and scenario type.
Figure 1

By embedding the words within the short story the narrative condition included
the same 12 words that each scenario contained in the word list condition. Therefore, a 3
x 2 mixed-design ANOVA was calculated to examine the effects of scenario type (job
interview, giving directions, and survival grassland) and presentation format (word list or
narrative) on correct free recall of presented words. The main effect for scenario type
was significant (F(2,196) = 23.39, p < .001). Also a significant scenario type by
presentation format interaction was present (F(2, 196) = 25.8, p < .001). Pairwise
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comparisons were used to further examine the data. The correct free recall scores
increased significantly from the job interview scenario (M = 6.32, SD = 1.96), to giving
directions (M = 6.98, SD = 3.01), to survival grasslands (M = 7.53, SD = 2.29). Including
narrative and word list conditions, participants correctly recalled the most words in the
survival grassland scenario, followed by the giving directions scenario, and finally the job
interview scenario. Furthermore, participants in the word list condition correctly recalled
significantly more words (M = 8.69, SD = .13) than participants correctly recalled the
same embedded words in the narrative condition (M = 4.72, SD = .15). The level of
recall of the word lists was what has been usually reported in the literature (Howe &
Derbish, 2010), but the recall performance based on narratives seems to be low. This will
be addressed further in the discussion section. Figure 2 illustrates the differences in
average correct recall of words between conditions.
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Figure 2

Due to the interaction between the variables of scenario type and presentation
format (word list or narrative) separate statistical analyses were conducted to investigate
these differences in detail. A one-way repeated-measures ANOVA was calculated
comparing true free recall of words in the word list presentation format for all three
scenario types. A significant difference was found (F(2, 110) = 38.03, p < .001).
Pairwise comparisons were used to investigate the nature of the differences. True free
recall scores were significantly lower for the job interview word list (M = 7.61, SD =
1.36) compared to both the giving directions list (M = 9.32, SD = 1.24) and the grasslands
survival list (M = 9.14, SD = 1.38). So participants in the word list condition recalled
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significantly less of the job interview words during modern survival-processing compared
with the other two word lists and processing types.
Another one-way repeated-measures ANOVA was calculated comparing true free
recall of words embedded in the narrative presentation format for all three scenario types.
A significant difference was found F(2, 86) = 15.00, p < .001). Pairwise comparisons
showed that true free recall scores were significantly the highest for the survival
grasslands narrative (M = 5.48, SD = 1.39) followed by the job interview narrative (M =
4.68, SD = 1.25) and then the giving directions narrative (M = 4.00, SD = 1.63). These
results show that while true free recall of words in the giving directions scenario were the
greatest for the word list format, recall rates of the same scenario were lowest in the
narrative format.
False memory during free recall was also examined by investigating the
proportion of whether or not participants wrote the non-presented critical lures. A 3 x 2
mixed-design ANOVA was calculated to examine the effects of scenario type (job
interview, giving directions, and survival grassland) and presentation format (word list or
narrative) on false memory rates during free recall. The main effect for scenario type was
significant (F(2,196) = 9.10, p < .001). Also a significant scenario type by presentation
format interaction was present (F(2, 196) = 11.01, p < .001). Pairwise comparisons were
used to further examine the data. False recall rates were significantly lower in the
survival grassland condition (M = .24, SD = .43) compared with both the job interview
(M = .35, SD = .48) and giving directions (M = .42, SD = .50) conditions. This shows that
overall participants wrote the critical lure of the word “survive” significantly less than the
critical lures of “interview” and “directions.” Furthermore, participants in the narrative
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presentation condition had significantly greater false memory rates (M = .65, SD = .04)
than participants in the word list presentation condition (M = .09, SD = .03). Figure 3
illustrates the differences in the proportion of false recall rates of non-presented critical
lures between conditions.
Figure 3

Due to the interaction between the variables of scenario type and presentation
format separate statistical analyses were conducted. A one-way repeated-measures
ANOVA was calculated comparing free recall rates of critical non-presented lures for
participants in the word list presentation format for all three scenario types. No
significant differences were found between the three scenario types (F(2, 110) = 1.154, p
= .225). There appears to be a floor effect in regards to false recall in word list condition.
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Another one-way repeated-measures ANOVA was conducted comparing false memory
rate between scenario types for participants in the narrative presentation format. A
significant difference was found (F(2, 86) = 12.58, p < .001). Pairwise comparisons
showed that the proportion of false recall was significantly lower for the survival
grasslands scenario (M = .41, SD = .50) compared with both the job interview (M = .75,
SD = .44) and giving directions (M = .80, SD = .41) scenarios. These results indicate that
free recall of the critical lure “survive” was lower than the recall rate of the other two
critical lures for participants in the narrative condition.
Recognition Tests
An independent-samples t-test was conducted comparing the true recognition
scores between the narrative and word list conditions. A significant difference was found
(t(69.44) = 5.25, p < .001). The mean true recognition score was significantly greater in
the word list condition (M = 8.18, SD = .88) than the mean true recognition score of the
narrative condition (M = 6.93, SD = 1.37). So participants in the word list condition
recognized actual presented words more than participants in the narrative condition.
Another independent-samples t-test was calculated comparing false recognition of critical
lures between the narrative and word list conditions. Using the percentage of recognition
of critical lures a significant difference was found (t(97.82) = 4.99, p < .001). The
percentage of incorrectly recognized critical lures was significantly greater for
participants in the narrative condition (M = .85, SD = .26) compared to participants in the
word list condition (M = .54, SD = .35). These results show that participants in the
narrative condition incorrectly recognized critical non-presented words more often than
participants in the word list condition.
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A 3 x 2 mixed-design ANOVA was conducted examining the effects of scenario
type (job interview, giving directions, and survival grassland) and presentation format
(word list or narrative) on correct recognition of presented words. The main effect for
scenario type was not significant (F(1.83, 179.42) = 2.42, p = .097). However, a
significant scenario type by presentation format interaction was present (F(1.83, 179.42)
= 5.61, p = .006). Figure 4 shows the differences in recognition rates based on
conditions.
Figure
4

Due to the interaction between the variables of scenario type and presentation
format two separate statistical analyses were conducted. A one-way repeated-measures
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ANOVA was calculated comparing the proportion of correctly recognized words for
participants in the word list condition for all three scenario types. A significant
difference was found (F(1.66, 91.33) = 4.54, p = .018). Pairwise comparisons showed
that the proportion of correctly recognized words was significantly greater in giving
directions list (M = .96, SD = .11) compared with both the job interview list (M = .87, SD
= .19) and the survival grasslands list (M = .90, SD = .18). Another one-way repeatedmeasures ANOVA was conducted comparing the proportion of correctly recognized
embedded words for participants in the narrative condition. A significant difference was
found between the three scenario types (F(2, 86) = 3.37, p = .039). Pairwise comparisons
showed that a significantly greater percentage of words were correctly recognized for the
survival grasslands narrative (M = .84, SD = .24) compared with the giving directions
narrative (M = .72, SD = .20). However, no significant differences were found with the
job interview narrative (M = .75, SD = .27) compared with the other two scenarios.
These results show that while more words in the giving directions scenario were correctly
recognized for participants in the word list condition, the opposite effect was present for
participants in the narrative condition.
Another 3 x 2 mixed-design ANOVA was conducted examining the effects of
scenario type (job interview, giving directions, and survival grassland) and presentation
format (word list or narrative) on the proportion of recognized non-presented critical
lures. A main effect of false recognition rate for scenario type was found (F(2,196) =
6.09, p = .003). Also, a significant scenario type by presentation format interaction was
present (F(2,196) = 4.64, p = .011). Figure 5 shows the incorrect recognition rates of
participants based on condition.
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Figure

5
Due to the interaction between the presentation format and scenario type on false
recognition rate, two additional statistical analyses were conducted. A one-way repeatedmeasures ANOVA was calculated comparing the proportion of incorrectly recognized
critical lures for participants in the word list condition for all three scenario types. A
significant difference was found (F(2,110) = 9.80, p < .001). Pairwise comparisons were
conducted to examine the differences in false recognition rate between each scenario
type. Results showed significant differences between all three scenario types. The
giving directions scenario had significantly the greatest proportion of false recognition
rates (M = .71, SD = .46) followed by the survival grasslands scenario (M = .54, SD =
.50) and finally the job interview scenario (M = .37, SD = .49). Another one-way
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repeated-measures ANOVA was calculated comparing the proportion of incorrectly
recognized critical lures for participants in the narrative condition for all three scenario
types. No significant differences were found (F(2,86) = .082, p = .922). These results
indicate that participants had significantly greater false recognition rates in the giving
direction scenario, but only those participants assigned to the narrative condition.
Discussion
Generally the findings of the study indicate a wide range of intricacies in the
effect that processing type has on subsequent veridical and false memory. Significant
differences were in both the free recall tests and the recognition tests. Furthermore, by
embedding the same words from the created DRM word lists the narrative presentation
format could be directly compared with the traditional word list format. Using effective
counterbalancing allowed for both within and between condition variables to be
measured and analyzed appropriately.
First, the results were that participants’ relevancy ratings differed based on what
scenario to which they judged relevance. The narrative presentation format included
seven sentences to rate relevancy, while the word list presentation format included 12
words rated for their relevancy. Still no differences were found in the pattern of
relevancy ratings for both word list and narrative conditions as participants judged either
words or sentences for all three scenarios. However, overall participants judged the
created DRM word lists as more relevant than the created DRM narratives. While, these
differences could be considered substantial in the ability to compare between scenario
types it is important to note that the actual memory performance of participants did not
seem to be based on relevancy ratings.
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Overall on recall and recognition of actual presented words, participants in the
word list condition performed superior to participants in the narrative condition. This
was expected because the embedding of the same words in a narrative should focus
participants’ attention away from individual words and more to the overall theme of the
narrative. This supports previous findings in that perhaps the word lists encourage both
item-specific and relational processing, while narratives discourage item-specific
processing (Burns et al., 2011). The word list presentation format only included 12
items, making it easier for participants to focus on each item individually. The narrative
presentation format included 83 items, which makes it almost impossible for participants
to focus on each individual item. Therefore, it is likely that in that narrative condition
participants only used only relational processing by focusing on the general theme of the
story. So memory was best when both types of processing take place (word list
condition), and not just one (narrative condition). Due to the differences between the
narratives and word lists the only comparison that could be made was between the same
embedded words. Therefore it was difficult to ascertain differences in memory of the
plot and theme of the narrative with the 12 presented words. However, due to
interactions between word list and narrative conditions on several measures, differences
could be evaluated separately in detail.
Nairne, Thompson, and Pandeirada (2007) and many others have shown that
survival processing enhances memory. Three types of processing were evaluated in this
study by comparing memory performance of participants reading three different
scenarios. Two scenarios more relevant to modern life were compared to a condensed
version of Nairne’s original grassland scenario. One of the modern scenarios was
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designed to be related to one’s survival (job interview), while the other modern scenario
was designed to be altruistic in nature (giving directions). Surprisingly, results showed
that the giving directions scenario and respective word lists had the greatest correct recall
and recognition rates. As stated earlier, these results are contrary to the relevancy ratings
by participants. So participants judged the giving directions word list as the least relevant
to its respective scenario, yet those words were more likely to be remembered than the
other two scenario types.
These specific results run contrary to the idea that the greater backward
associative strength of a word list leads to the greater subsequent memory of that list
(Park, Shobe, & Kihlstrom, 2005). Furthermore, it appears that the uniqueness and
excitability of the scenario did not play a role in participants’ memory for word lists like
other studies have evaluated (Kang, McDermott, & Cohen, 2008). Overall, while
participants in the word list condition showed better memory of words when encoding
was based on giving directions, this finding was not true for participants in the narrative
condition.
When comparing recall performance of participants in the narrative condition, the
job interview and giving directions scenarios showed an opposite pattern from
participants in the word list condition. In the narrative format participants recalled fewer
words from the giving directions narrative compared with the other two narratives.
Participants showed the greatest free recall of words from the survival grasslands
narrative supporting the findings of Nairne, Thompson, and Pandeirada (2007). These
results show that the same survival processing advantage also occurs when using a
narrative presentation format.
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Overall, based on free recall results it seems that at least in regards to a job
interview, the more modern survival processing did not lead to the same memory
performance that traditional survival processing provided. This finding supports the
theory that evolutionary changes can only occur in slow gradual processes so that there
should be no increased attention to stimuli of a more recent nature. Results from an
earlier study using a modern scenario to compare with the original grassland scenario
supported this notion (Weinstein, Bugg, & Roediger, 2008). They hypothesized that
while the scenario being compared was modern in that a city setting was used, the actual
experience of surviving in a foreign city was something very few people could relate to.
Results show that while the job interview might be more relevant to most people it seems
like it did not have the same uniqueness and excitability that Nairne’s original scenario
supplied.
The same pattern of participants’ correct free recall scores based on between and
within participant conditions was found in the proportion of correct recognition rates. All
participants were given recognition tests after all three scenarios’ relevancy ratings and
free recall tests took place. These similar results between recognition and free recall tests
help diminish the possibility that the order of scenario presentation biased the results.
The consistency of results in using both recognition and free recall tests shows that these
tests measured memory reliably and effectively. Results from free recall and recognition
tests show that participants in the word list condition had the best memory for words in
the giving directions scenario, but participants in the narrative condition had the worst
memory for embedded words in the same scenario.
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When examining false memory it is quite apparent that participants in the
narrative condition had greater rates of false memory compared with participants in the
word list condition. These results were expected primarily based on the fact that the
narratives contained far more information to retain compared with the word lists making
it much more difficult to correctly recall. Another reason is based on previous findings
that a narrative is better suited to establish a clear theme than a list of words, and the
more firmly established theme leads to greater rates of false memory (Howe & Wilkinson
2011). Also participants in the word list condition rarely wrote the non-presented critical
lures during free recall tests, but were far more likely to incorrectly recognize the same
critical lures in the recognition test. There were no distractor tasks between word rating
and free recall tests, so participants could immediately write down the presented words
reducing the probability of false recall. However, the greater time between the rating task
and the final recognition test most likely lead to participants relying more on the theme or
“gist” of the words for retention. This would lead to greater false memory rates which
are supported by the results of the experiment.
Participants in the word list condition showed no significant differences in false
memory rates between the three scenario types. Due to the relatively low incidence of
participants in the word list condition recalling the critical lure this null result is expected.
However, when looking specifically at false memory during free recall for participants in
the narrative condition the false memory rates were significantly lower for the survival
grassland scenario compared with the other two scenarios. One possible explanation for
this could be that the theme of the survival narrative was a little less related to the theme
of the respective embedded word list.
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The word list theme was survival related words, while the narrative was a short
story about a wildlife expert giving campers information about camping safety. While
the narrative and embedded words are similar overall, the same impact of avoiding
danger during camping cannot compare to the visceral nature of fighting for one’s life.
To put it simply, when participants are trying to recall a story about camping safety they
are probably less likely to write down the critical lure “survive”, even if 12 of the words
in that narrative are specifically related to the word “survive”. The giving directions
narrative was about one person asking another person for directions and the job interview
narrative involved a boss deciding whether or not to hire an interviewee. These other two
conditions more closely match in theme between embedded words and the narrative story
leading to greater rates of false memory. These results are supported by the finding from
a previous study manipulating the theme of the narrative to be either more or less related
to the words embedded within that narrative (Howe & Wilkinson 2011).
Meanwhile, results from the recognition test showed a much different pattern in
regards to false memory. No significant differences in false recognition rates were found
between scenario types for participants in the narrative condition. This null result is most
likely from a ceiling effect due to the high percentage of false recognition of critical lures
by participants. The high false recognition rates are expected not only due to the greater
amount of information in the narratives, but also because of the longer duration of the
experimental process for participants in the narrative condition. The longer duration
means there is longer time for true memory to decay, but for false memory to remain
stable as seen in research on the rate of memory decay over time (Toglia et al., 1999).
On the other hand, participants in the word list condition did show differences in false
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recognition rates between all three scenario types. In the word list condition false
recognition rates between scenario types were closely related to the pattern shown in
participants correct recognition rates. Howe and Derbish (2010) showed that the greater
amount of remembered words usually leads to the greater amount of incorrectly
remembered words. So while memory rates increase the accuracy of those memories
suffer. As mentioned earlier, false memories should be interpreted as a benefit in
understanding the summation of a list of words and not a deficit.
Participants in the word list condition showed highest proportion of falsely
recognizing the critical lure “direction” and the lowest proportion of falsely recognizing
the critical lure “interview”. These false recognition and similar correct recognition
results are surprising due the nature of the three scenarios. False recognition rates were
greater in the survival scenario compared with the modern survival scenario supporting
the results of a prior study which manipulated the original survival scenarios relevance to
current society (Weinstein, Bugg, & Roediger, 2008). However, the finding that false
recognition rates were higher for the scenario not related to survival is divergent from
preceding studies on survival processing. There could be a variety of possible
explanations for this unanticipated outcome of both greater veridical and false memory
for the giving directions word list compared to the survival grasslands word list.
Generally, it seems that the survival-processing advantage was both supported
and opposed by the current study. Participants in the narrative condition did show a
survival-processing advantage, but that advantage was not present for participants in the
word list condition. The theory that a fitness related scenario more applicable to people’s
lives would provide the same survival-processing advantage was not supported by the
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majority of this study’s findings. The only specific result that supported the modern
survival theory was the higher false recall rate for the job interview scenario compared
with the survival grasslands scenario for participants in the narrative condition.
However, this result was probably based on differences in the plot of the narratives
instead of types of processing produced by scenario differences. Results did indicate that
college aged participants were influenced by the theme of the narratives similarly to
previous studies of narratives using children format (Dewhurst, Pursglove, & Lewis,
2007). Results showed that participants’ veridical and false memory was influenced by
theme of narratives syncing with the theme of the embedded words.
Some limitations were present in the current study. One drawback in the
experimental methodology was the inconsistency in forming narratives around a list of 12
words. The order of the presentation of words during the word list condition did not
match the order in which the words were embedded in the narratives. This drawback
could lead to differences in both veridical and false memory rates. Another limitation
existed in how the narratives were formed to encompass the same theme or storyline as
the word lists. The survival narrative theme did not completely match the theme of the
words embedded within it. More care should have been taken to ensure that all three
stories were equally matched to the themes of the respective word lists. Another
constraint was the time differences between word list and narrative conditions, because
participants were given a longer time to recall the narratives leading to a somewhat
longer delay from encoding to testing.
Another limitation was the differences in the length of words between the three
word lists. Words were shorter in the giving directions list compared with the job
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interview list, which could explain the better memory participants showed for giving
directions words compared to job interview words. Perhaps different modern scenarios
could have been used so that the formation of DRM word lists would lead to word lists
more similar in length. Another unforeseen limitation was that the words in the giving
directions list provided participants a priming of memory unlike that of other lists. While
DRM lists are intentionally formed to have closely related words, the specific words of
right and north prime the related words of left and south. The giving directions list had
the words “left, right, north, and west” so if participants only actually remembered two of
those words, their subsequent memory performance could increase by two more words.
These limitations could explain the superior performance on memory tests that
participants had for words in the giving directions scenario.
Another qualification to the present study is the possibility of order effects
between the three scenarios. Memory based on free recall tests was incidental, because
participants were ignorant of the fact that they would be tested immediately following
their relevancy ratings of words and sentences. Therefore, memory would only be
incidental for the first scenario type participants were presented with and not the
following two within-subject measures. This difference could lead to better memory for
word lists and narratives which are presented later in the experiment. However, due to
the counterbalancing of conditions and the consistency of results in both free recall and
recognition tests this does not appear to be a major limitation in the study.
The major implication of this investigation was that the survival processing
advantage does extend beyond DRM word lists to DRM narratives. This finding supports
the robustness of adaptive memory and provides a useful comparison of themes between
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a group of words and a story. It seems that information that is functional is selectively
remembered compared to other forms of information. Knowledge of our species bias
towards survival-related information can be useful in uncovering the evolutionary
changes in the memory systems of humans. Knowing that it is not always the accuracy
of a memory that is important, but the consolidation of stimuli in an organized fashion
suggests that natural selection shaped humans into the uniquely biased but fast processing
individuals we are today. Furthermore, this awareness could help witnesses of crimes
and important historical events learn to account for any survival related biases in their
description of the incident leading to more accurate memory. After all, accuracy in
memory can be as useful in a person knowing whether or not they locked their car or
knowing that a murder suspect had a scar on their forehead.
Some possible future directions to study could involve looking at several different
fitness related scenarios’ and the comparison between them based on the probability that
that scenario has been or will be experienced by participants. Participants could be asked
whether or not they personally experienced or how likely they thought they could
eventually experience all the scenarios presented to them. Furthermore participants could
also judge how important each scenario is to their long-term success and survival. This
manipulation would provide interesting implications on the relationship between the
uniqueness and survival-importance of different situations, and how that would affect
their memory performance.
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Appendix A

Scenario processing conditions

Scenario A
In this task we would like you to imagine that you are in an office waiting room,
about to be called in to discuss an employment opportunity. Getting into the company is
critical for you have a successful life and start a family.
Scenario B
In this task we would like you to imagine that you are out for a walk, and a person in a
car halts beside you and asks where the nearest gas station is. Giving the correct
information would help this person get gas.
Scenario C
In this task we would like you to imagine that you are stranded in the grasslands of a
distant foreign land. Finding a steady supply of nutrients and protecting yourself from the
dangers around you will be critical for you to live.
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Appendix B
Word List
Job Interview List

Giving Directions List

Survival Grasslands List

Non-Presented Critical Lure
Interview

Directions

Survive

Presented Items
Skill

Map

Food

Credentials

Turn

Shelter

Knowledge

Road

Predators

Performance

Right

Injury

Resume

West

Water

Hire

Distance

Animals

Position

Path

Safety

Experience

Forward

Fire

Dedication

Left

Hunt

Intelligence

North

Disease

Pay

Route

Tools

Ability

Stop

Starve
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Appendix C

Narratives with imbedded words underlined
Job Interview
The level of skill Bob was looking for required knowledge of the computer
industry. The position entailed a great amount of experience in the programming of
software. Bob wasn’t sure if David had the credentials he was looking for. As he scanned
over David’s resume he knew his ability for programming was there. David’s intelligence
was remarkable, however his dedication seemed lacking. In the end Bob could only pay
David based on performance not aptitude. So he decided not to hire him.
Giving Directions
Sarah decided to stop and ask someone how to get to Waverly road. She found a
man who said she needed to turn around and drive north. He then showed her a map and
got into the details of a route she could take. He informed her of a path to get to Waverly
that leads west across a bridge. Sarah then said that she would prefer to travel less
distance. He told her to take a right at Forest drive and then a left at Cooper Street.
Finally, he told her to go forward on Cooper until she reaches a lighthouse.
Survival Grasslands
Everyone listened to the wildlife expert give a demonstration on camping safety.
He started by explaining how to use the appropriate tools to build a proper shelter. Then
he showed them how to start a fire in order to avoid predators. He informed them when
taking water from a spring to always boil it to eliminate any disease. He showed them
how to get food from the forest so they wouldn’t starve. Finally, he took them on a hunt
for native animals. Before they began they signed a waiver in case any injury occurred.
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Appendix D

Recognition test items
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